
Chapter Six – Demostration of Attainment 
 
6.1 INTRODUCTION 
 
6.2 2000 BASE YEAR (NO ACTION SCENARIO) 

PROJECTIONS 
 
6.3 UAM ATTAINMENT DEMONSTRATION 
 
6.4 CAL3QHC ROADWAY INTERSECTION MODELING 
 
6.5      MICRO-SCALE ANALYSIS FOR AIRPORTS 



6.1 INTRODUCTION 
 
Air quality modeling is an integral part of the air quality planning process to 
achieve attainment of the NAAQS.  This chapter summarizes the application of 
the UAM and CAL3QHC models in the demonstration of attainment of the CO 
NAAQS by December 31, 2000.  The primary purpose for conducting UAM area-
wide and CAL3QHC roadway intersection modeling is to demonstrate the 
effectiveness of control strategies in attaining the 8-hour average NAAQS for CO 
(EPA/SYSAPP-92/045a, pg 49).  The attainment demonstration should consist of 
the following four parts: 
 

1. Development of the attainment-year base case emission 
                      inventory; this inventory reflects the net effect of existing required 
                      controls and growth projections for all source categories; 

2. Development of future-year emission strategies; 
3. Performing attainment year model simulations to assess control  

                      strategies; and 
4.    Using results from both the UAM and CAL3QHC modeling to   

demonstrate attainment.               
 
With respect to utilizing the UAM area-wide model to demonstrate attainment, the 
estimated 8-hour average concentrations must be below the 9.0-ppm standard.  
EPA also recommends that the CAL3QHC model be applied to intersections at 
potential hot-spot locations.  The hot-spot modeling analysis entails combining 
concentrations from the UAM with those derived from the CAL3QHC micro-scale 
model.   
 
This chapter concludes with a discussion about a micro-scale analysis, which 
was conducted on the airport facilities in the Las Vegas Valley.  The purpose of 
this analysis is two fold: 1) to incorporate updated emission estimates from the 
Clark County airports into the plan and the attainment demonstration, and 2) to 
establish future years emission budgets for airport sources as a means to 
facilitate future conformity determinations. 
 
6.2 2000 BASE YEAR (NO ACTION SCENARIO) PROJECTIONS 
 
To initiate attainment demonstration modeling, a future year CO emission 
inventory representative of the year 2000, without any control measures, was 
prepared for future year application of the UAM.  This projected inventory is the 
basis for evaluating the potential CO reductions from a variety of proposed 
control measures.  The development of the base case (no action scenario) future 
year projected inventory followed EPA guidance contained in the document titled 
“Procedures for Preparing Emission Projections” (EPA-450/4-91-019).  Per EPA 
guidance, these emissions reflect current regulations, or any regulations that will 
be in effect prior to the year 2000, and the anticipated effects of any controls 
mandated by the 1990 CAAA.  Two approaches were used to develop the Las 
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Vegas 1996 and 2000 base year inventories. The 1990 base inventory was used 
as the basis for projecting the 1996 and 2000 background inventories utilizing 
Bureau of Economic Analysis growth factors and local data for stationary, area, 
and non-road sources.  The on-road mobile source inventory was derived 
utilizing MOBILE5b containing inputs representative of 1996 and 2000 
conditions.   Additional information pertaining to the projected future year 
emission inventory can be found in the modeling documentation contained in 
Appendix C, Section 4 and Appendix E, Section 5. 
 
The mobile source emissions were combined with the emissions from other 
sources and run through the Urban Airshed Model for a selected episode. Table 
6-1 depicts the 1996 base year emission inventory, the 2000 base year 
(uncontrolled, no action scenario) emission inventories used in the modeling 
analysis along with the 2000 controlled emission inventory. 
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Table 6-1 
 

1996 & 2000 BASE YEARS CARBON MONOXIDE MODELING 
EMISSIONS FOR THE LAS VEGAS NON-ATTAINMENT AREA 

 
                                                                1996 Base                2000 Uncontrolled      2000 Controlled 

                                                                Emissions                     Emissions                 Emissions 
          SOURCE CATEGORIES    (Tons/Day)                    (Tons/Day)                 (Tons/Day) 

Bonanza Materials 0.28 0.28 0.28
James Hardie Gypsum 0.55 0.55 0.55
Southern Nevada Paving 0.55 0.55 0.55
Pabco Cogeneration 0.55 0.55 0.55
Georgia Pacific 0.62 0.62 0.62
Total Point Sources 6.53 6.53 6.53

AREA SOURCES

Small Stationary 2.7 3.08 3.08
Boiler Emissions 0.38 0.43 0.43
Fireplaces 2.12 2.59 2.59
Structural Fires 0.64 0.78 0.78
Vehicular Fires 0.05 0.06 0.06
Brush Fires 1.26 1.54 1.54
Residential NG Combustion 0.31 0.34 0.34
Commercial NG Combustion 0.09 0.10 0.10
Industrial NG Combustion 0.32 0.36 0.36
Electrical Utility NG 0.56 0.63 0.63
Cigarette Smoking 0.04 0.05 0.05
Total Area Sources 8.47 9.96 9.96

NON-ROAD MOBILE SOURCES

County Airports 36.4 40.4 40.4
Nellis AFB 2.86 2.86 2.86
Locomotive Emissions 0.23 0.23 0.23
Lawn and Garden Equipment 3.57 3.52 3.52
MC & Recreation Equipment 5.9 5.86 5.86
Construction Equipment 9.77 7.61 7.61
Total Non-Road Sources 58.73 60.48 60.48

ON-ROAD MOBILE SOURCES* 405.4 353.23 310.18

GRAND TOTAL 479.13 430.20 387.15
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6.3 UAM ATTAINMENT DEMONSTRATION 
 
The 1996 and 2000 base conditions reflect changes to the roadway network that 
either were completed, or will be be completed under the latest RTC Fiscal Year 
1998-2000 Transportation Improvement Program (TIP). Thus, changes in VMT, 
speed and vehicle occupancy rates are included in the base scenarios.  
Likewise, CO emission reductions associated with existing control measures  
(oxygenated fuel program, low RVP, and the smog check program) and 
regulatory measures for stationary, area, and non-road mobile source categories, 
as discussed in Chapter 4, are also incorporated in the base condition modeling. 
 
To demonstrate attainment of the CO NAAQS, the results from the UAM 
modeling analyses must indicate that maximum concentrations greater than 9.0 
PPM will not occur.  Demonstration of attainment by December 31, 2000 was 
accomplished by modeling the mobile source control measures introduced in 
Chapter 4 and depicted in Table 6-2 below. Mobile source emission factors and 
traffic volumes were then input into the DTIM2 (Direct Travel Impact Model) and 
then input into the EPS2 model to calculate total area-wide uncontrolled 
emissions.  Next, the UAM was run to determine the effects of the control 
measures.  Consequently, the UAM results indicated that the proposed control 
measures provide sufficient reductions and that the maximum concentration on 
the attainment date would be 8.1 PPM.  
 
Additionally, to validate the UAM attainment demonstration, the micro-scale hot-
spot analysis combines the results from the roadway intersection modeling and 
the area-wide modeling and should show no predicted 8-hour maximum 
concentrations greater than 9.0 PPM.  Of the three-modeled intersections, the 
East Charleston/Eastern intersection has the highest predicted CO 
concentrations (see Section 6.4 below).  It is shown later that this plan results in 
sufficient emission reductions such that the intersection falls below the 8-hour 
CO NAAQS of 9.0 PPM at 8.3 PPM.  This value is below the attainment 
threshold of 9.0 PPM, therefore, attainment is demonstrated. A more complete 
description of the UAM CO modeling performed for the Las Vegas Valley is 
provided in following documents: The Las Vegas Valley Carbon Monoxide Urban 
Airshed Model Update Project - Phase II: Modeling to Demonstrate Attainment of 
the Carbon Monoxide Standard (contained in Appendix C, Section 4) and the 
Supplemental Urban Airshed Modeling Analysis for the Las Vegas Valley Carbon 
Monoxide Attainment Demonstration (contained in Appendix E, Section 5). 
 
It is important to mention that the attainment demonstration is considered as 
being conservative as it does not include the benefits of On-Board Diagnostics 
(OBD) programs and Tier II motor vehicle technology.  At present, the benefit of 
reduce CO emissions are unquantifiable, but are expected to yield significant 
reductions in future years. 
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TABLE 6-2  
 

PROPOSED ENFORCEABLE CO CONTROL  MEASURES  
 

 
 
Control Measure 
 

Year 2000 
Emission 
Reduction 

 
Adoption Date 

 
Responsible Agency 

 
Clean Burning Gasoline 
 

 
9.8% 

 
1999 

 
Health District 

 
Voluntary Transportation Control 
Measures / Transportation 
Demand Management 
 

 
 

0.08% 

 
 

1999/Ongoing 

 
 

RTC 

 
Technician Training and  
Certification 
 

 
 

2.95% 

 
 

1988 

 
 

DMV&PS 

 
Alternative Fuels Program for 
Government Fleets 
 

 
 

0.12% 

 
 

1991/Ongoing  

 
 

NDEP/Govt. Entities 

 
Combined Effect of Controls 
 

 
12.2% 

  

Combined effects of controls are not cumulative 
 
Table 6-3 below depicts the maximum ambient concentrations resulting from the 
UAM modeling runs. 

 
Table 6-3 

 
MAXIMUM VALLEY WIDE PREDICTED UAM CONCENTRATIONS 

 
Run Controls 1996 2000 2010 2020 

  (ppm) (ppm) (ppm) (ppm) 
Base Case   

11.2 
 

9.1 
 

8.7 
 

10.5 
Control 

Case 
CBG, Technician 
Training, Alternative 
Fuels, TCM/TDM 

 
 

N/A 

 
 

8.1 

 
 

7.2 

 
 

8.5 

 
 

6.4 CAL3QHC ROADWAY INTERSECTION MODELING 
 
As previously indicated the EPA recommends that a micro-scale “hot-spot” 
analysis also be conducted as part of the attainment demonstration.  Typically, 
three intersections having high traffic volumes, poor levels of service, and being 
in close proximity to the monitoring station recording exceedences are the basic 
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selection criteria for this analysis (EPA 454/R92-005, pg. 3).   As such, the 
intersections referred to as the “5 points” were selected to be modeled to meet 
the micro-scale and attainment demonstration modeling requirements. 
 
The three intersections which comprise the “5 points” include: East Charleston 
and Eastern, East Charleston and Fremont, and Eastern and Fremont and are 
located approximately one half mile southwest of the Sunrise Acres monitoring 
station.  A location map depicting the configuration of “5 points” is provided below 
in Figure 6-1. 

 
Figure 6-1 

 
CAL3QHC  INTERSECTION LOCATION MAP 

 
The modeling approach involved estimating 8-hour “running” average CO 
concentrations at the three intersections for the 2000-attainment year.  The 8-
hour running average was calculated by the following method: 
 
 (1) Modeling hourly concentrations over a 24-hour period using the 
CAL3QHC microscale model; 
 
 (2)  Combining micro-scale concentrations with background or 
neighborhood CO concentration generated from the UAM; and 
 
 (3) Calculating a “running” average of concentrations over the highest 
continual eight hours. 
 
In the CAL3QHC modeling, an array of receptors is placed around each selected 
intersection in accordance with EPA guidance.  In the UAM modeling, an 
average concentration is estimated for each one square mile grid cell.  The UAM 
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“background” component for a given intersection is obtained by computing a 
weighted average of the concentrations from the four nearest UAM grid cells.  To 
combine the UAM and CAL3QHC modeling results, hourly concentration 
estimates from each model are summed, and then 8-hour running averages are 
computed.  Predicted CAL3QHC and UAM combined maximum 8-hour CO 
concentrations for the three roadway intersections are provided in Table 6-4 
below.  For detailed information on the CAL3QHC analysis, the reader is referred 
to the document titled “Micro-scale Hot Spot Modeling with CAL3QHC for the Las 
Vegas Carbon Monoxide SIP, contained in Appendix E, Section 6. 
 
The predicted and combined maximum CO concentrations at the three roadway 
intersections all were within the 8-hour national standard of 9.0 PPM.  The 
predicted values support the contention that the existing and proposed control 
measures will result in the Las Vegas Valley reaching attainment of the CO 
NAAQS by the prescribed date of December 31, 2000.  For additional details, the 
reader is referred to Appendix E, Sections 5 and 6, Supplemental UAM Modeling 
Documentation. 

 
Table 6-4 

 
MAXIMUM PREDICTED 8-HOUR CARBON MONOXIDE CONCENTRATIONS  

FOR HOT SPOT INTERSECTIONS 
 
 2000 2010 2020 

 
Intersections 

Maximum   Maximum 
UAM           UAM+CAL3Q 
(ppm)          (ppm) 

Maximum    Maximum 
UAM            UAM+CAL3Q 
(ppm)          (ppm) 

Maximum    Maximum 
UAM            UAM+CAL3Q 
(ppm)          (ppm) 

 
Charleston/Eastern 

 
  5.9                 8.3 

 
   5.2                  7.3 

 
   5.7                   7.6 

 
Charleston/Fremont 

 
  5.9                 6.7 

 
   5.2                  5.9 

   
   5.7                   6.4 

 
Eastern/Fremont 

 
  5.9                 7.6 

    
   5.2                  6.6 

 
   5.7                   7.4 

 
6.5 MICRO-SCALE ANALYSIS FOR AIRPORTS 
 
Towards the conclusion of the modeling analysis in 1999, updated emission 
estimates from civilian airports and related support activities became available.  
These new emission estimates were higher than values previously quantified and 
reported.   It was also postulated that contributions from airport sources could be 
better represented, both in magnitude and timing/location with models other than 
the UAM, leading to a more accurate representation of air quality in the vicinity of 
airports.  To reduce all uncertainties related to higher, updated emission 
estimates and potential modeling limitations of the UAM, a separate modeling 
analysis was conducted utilizing the Emissions and Dispersion Modeling System 
(EDMS). 
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The EDMS was developed specifically for airport emission analyses and is 
approved by the EPA. EDMS is a combined emissions and dispersion model for 
assessing air quality at civilian and military airfields.  The model was developed 
by the Federal Aviation Administration (FAA) in cooperation with the United 
States Air Force (USAF).  The primary aspects of the model include the 
development of an inventory of emissions generated by sources within and 
around an airport, and the calculation of pollutant concentrations in the 
surrounding environment. 
 
EDMS performs dispersion analyses by incorporating previously developed 
dispersion models (PAL2 and CALINE3-both EPA validated for the various 
sources of emissions).  These earlier models have many known assumptions 
and limitations regarding their application.  Assumptions used in the dispersion 
analysis module include: a simple or relatively flat terrain, conservation of mass 
(i.e., negligible chemical breakdown of original substance), and steady state 
atmospheric conditions over the averaging period of one hour.  Additionally, 
Gaussian dispersion algorithms used by EDMS are limited to transport distances 
of less than 50 kilometers and do not consider complex aerodynamic effects 
such as downwash from buildings. Pollutants currently included in EDMS for 
dispersion analyses are carbon monoxide (CO), oxides of nitrogen (NOx), oxides 
of sulfur (SOx), and particulate matter less than 10 microns in diameter (PM-10). 
 
As illustrated in a protocol submitted to the EPA, Region IX (see Appendix C), 
this section summarizes the results from modeling CO at three Clark County 
airports within the Las Vegas Valley using EDMS.  The resulting concentrations 
from EDMS are added to UAM predicted “background” concentrations to provide 
a total CO concentration field for each scenario modeled, much the same way 
micro-scale intersection modeling is performed as described by EPA’s CO 
modeling guidance (EPA, 1992).  
 
The total 8-hour average CO concentrations at the individual receptors are then 
rank-ordered to show the highest resulting concentrations, at which point an 
attainment/maintenance evaluation can be made.  A more complete and detailed 
description of the methodology used to model the atmospheric dispersion of 
airport-related CO emissions is provided in the report “Carbon Monoxide 
Emissions Inventories and Dispersion Modeling, McCarran International, North 
Las Vegas, and Henderson Executive Airports” prepared by Ricondo & 
Associates , 1999 (see Appendix C, Section 8).   
 
Table 6-5 below depicts the EDMS/UAM results. All predicted future year 8-hour 
CO levels are below the standard, except for one McCarran receptor in 2020 
(9.07 ppm).  The EDMS concentration at that point is only 0.17 ppm and the 
UAM component is 8.90 ppm.  The future year UAM control strategy reported by 
Emery at al. (1999) indicate that adoption of one primary control measure (such 
as Cleaner Burning Gasoline) would reduce overall peak UAM concentrations 
from 10.8 ppm to 9.1 ppm, about a 16% reduction.  Applying this same 16% 

_____________________________________________________________________________ 
CARBON MONOXIDE STATE IMPLEMENTATION PLAN                               6-8 



_____________________________________________________________________________ 
CARBON MONOXIDE STATE IMPLEMENTATION PLAN                               6-9 

reduction to the UAM background concentration at the EDMS receptor would 
reduce the 8.90 ppm value to 7.50 ppm (8.90 ppm X .84 = 7.50 ppm).  Even 
assuming that this control measure has no effect on McCarran sources, the 9.07 
ppm peak in Table 6-5 reduces to 7.67 as a result of the CBG control measure 
(7.50 ppm + 0.17 ppm = 7.67 ppm).  Therefore, this analysis shows attainment in 
2000 and maintenance in 2010 and 2020 with the adoption of the primary CO 
control measures. 

 
Table 6-5 

 
MAXIMUM 8-HOUR CARBON MONOXIDE CONCENTRATIONS (PPM) 

FROM COUNTY  OPERATED AIRPORTS FOR FOUR MODELING YEARS 
(BASE CASE ESTIMATES ASSUME NO ADDITIONAL CONTROLS ON MOTOR VEHICLES) 

 
    EDMS CO UAM CO Total CO 
Airport Scenario Receptor Airports Uncontrolled Uncontrolled

   
McCarren Airport 1996 Base 277 0.00 9.64 9.64 

 2000 Base 277 0.01 8.66 8.67 
 2010 Base 277 0.01 8.06 8.07 
 2020 Base 1599 0.17 8.90 9.07 
     

North Las Vegas Airport 1996 Base 801 0.00 8.89 8.89 
 2000 Base 801 0.00 7.54 7.54 
 2010 Base 801 0.00 7.03 7.03 
 2020 Base 801 0.01 8.27 8.28 
     

Henderson Airport 1996 Base 92 0.14 0.43 0.57 
 2000 Base 92 0.19 0.39 0.58 
 2010 Base 204 0.04 0.51 0.55 
 2020 Base 181 0.09 1.08 1.17 

 
The results of this airport micro-scale analysis serve to ensure that projected 
increased emissions from this source category can be accommodated within the 
Valley’s Carbon Monoxide airshed without jeopardizing attainment or 
maintenance of the CO NAAQS. 
 



Chapter Seven - Additional Requirements of the 
1990 CAAA 
 
7.1 INTRODUCTION 
 
7.2 VMT TRACKING PROGRAMS 
  
 7.2.1 VMT Projections 
 7.2.2 Contingency Measures 
 7.2.3 Annual VMT Tracking 
 
7.3 OTHER CONTROL MEASURES 
 
 



7.1 INTRODUCTION 
 
This section addresses requirements applicable to non-attainment areas set forth 
by the 1990 CAAA.  The VMT Tracking Program is first discussed and includes 
VMT projections and contingency measures that will be implemented should 
either actual VMT exceed projected VMT or if attainment of the federal CO 
standard is not reached.  Also contained in this section is a brief discussion of 
annual VMT tracking and reporting.   
 
Both sections 172(c)(9) and 187(a)(3) of the 1990 CAAA require contingency 
measures to be implemented in the event the area fails to reach attainment by 
the specified attainment date.  Such measures shall be included in the SIP 
revision to take effect automatically without further action by the State or EPA.  
The trigger for such measures is an official finding by EPA that the area failed to 
attain the CO standard by the applicable attainment date.  Section 187(a)(3) also 
requires the Las Vegas Valley to implement contingency measures if any 
estimate of actual VMT or any updated VMT forecast for the area contained in an 
annual report for any year prior to attainment exceeds the number predicted in 
the most recent VMT forecast, within a specified margin of error. 
 
7.2 VMT TRACKING PROGRAMS 
 
7.2.1 VMT Projections 
 
Section 187(a)(2)(A) of the 1990 CAAA requires CO non-attainment areas to 
forecast VMT for each year prior to the attainment year.  The first set of 
projections contained in this plan serves to satisfy this requirement.  In addition, 
the accuracy of the VMT forecasts will be tracked through annual reports that 
present estimates of actual VMT for the preceding year and updates of the VMT 
forecasts for subsequent years.  A deviation from the forecasted VMT of a given 
percentage will cause implementation of contingency measures to offset either 
excess VMT or CO emissions due to the additional VMT.  These percentages are 
5 percent in 1999, 4 percent in 2000, and 3 percent in 2001 and subsequent 
years.  The cumulative VMT growth cannot be greater than or equal to 5 percent 
above the VMT forecast used as the basis for attainment demonstration.  Annual 
VMT tracking reports containing the estimated and actual reported VMT for each 
year is due in September of each year and will be submitted by the RTC.   
 
The RTC is responsible for preparing VMT forecasts.  The Nevada Department 
of Transportation has the responsibility of estimating actual VMT in conjunction 
with the Highway Performance Monitoring System and reporting these values to 
the Federal Highway Administration.  The DCP will work with the RTC to prepare 
the annual VMT tracking reports.  The VMT projections for future years were 
derived using the Las Vegas Regional Transportation Model developed and 
maintained by the RTC.  Table 7-1 contains VMT forecasts for each year prior to 
the 2000 attainment year as well as for the horizon years beyond 2000.  Note 
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that average daily VMT will decline after the year 2020 due to the assumption 
that highways will saturate with traffic and will exceed their capacities resulting in 
commuters selecting alternate modes of travel like mass transit, ride sharing, and 
other modes.  
 

TABLE 7-1 
 

AVERAGE DAILY VMT ESTIMATES AND FORECASTS BY FUNCTIONAL  
CATEGORY AND BY YEAR* 

 

Segment 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
Ext. Connector 640,605 682,315 724,024 765,734 800,857 835,981 871,105 906,229 941,353 976,477 1,011,600
Fwy Ramps 69,247 79,803 90,359 100,916 104,915 108,914 112,913 116,912 120,912 124,911 128,910
Minor Arterial 7,469,945 7,627,173 7,784,400 7,941,628 8,313,494 8,685,360 9,057,227 9,429,093 9,800,959 10,172,825 10,544,691
Major Arterial 3,655,885 3,706,998 3,758,111 3,809,224 3,923,028 4,036,831 4,150,635 4,264,438 4,378,242 4,492,045 4,605,849
Ramps 267,724 277,203 286,683 296,162 311,904 327,646 343,388 359,130 374,872 390,614 406,356
Interstate 3,825,711 3,910,446 3,995,180 4,079,915 4,249,168 4,418,422 4,587,675 4,756,929 4,926,182 5,095,435 5,264,689
Freeway 1,202,253 1,361,497 1,520,741 1,679,985 1,849,208 2,018,432 2,187,655 2,356,878 2,526,102 2,695,325 2,864,548
Expressway 214,097 240,631 267,164 293,698 299,422 305,147 310,871 316,595 322,319 328,043 333,767
Collector 2,776,775 2,981,164 3,185,553 3,389,942 3,693,134 3,996,327 4,299,519 4,602,711 4,905,904 5,209,096 5,512,288
Local 2,185,695 2,255,455 2,325,216 2,394,976 2,498,849 2,602,721 2,706,594 2,810,466 2,914,339 3,018,211 3,122,084
Intrazonal Trips 100,028 103,487 106,947 110,406 114,910 119,414 123,918 128,422 132,927 137,431 141,935
Public Transit 61,054 63,003 64,951 66,900 79,880 92,860 105,840 118,820 131,800 144,780 157,760

VMT Totals 22,469,020 23,289,175 24,109,330 24,929,485 26,238,770 27,548,054 28,857,339 30,166,623 31,475,908 32,785,192 34,094,477

Segment 2010 2011 2013 2015 2020 2021 2022 2023 2024 2025 2030
Ext. Connector 1,116,972 1,152,480 1,223,495 1,294,511 1,472,049 1,477,261 1,482,472 1,487,684 1,492,896 1,498,107 1,524,166
Fwy Ramps 140,908 145,306 154,104 162,901 184,895 183,557 182,219 180,880 179,542 178,203 171,511
Minor Arterial 11,660,290 12,112,245 13,016,155 13,920,065 16,179,840 16,122,155 16,064,470 16,006,784 15,949,099 15,891,414 15,602,988
Major Arterial 4,947,259 5,148,238 5,550,196 5,952,154 6,957,048 6,911,219 6,865,390 6,819,561 6,773,731 6,727,902 6,498,757
Ramps 453,583 473,322 512,800 552,278 650,973 646,539 642,104 637,670 633,235 628,801 606,628
Interstate 5,772,449 5,952,793 6,313,481 6,674,170 7,575,890 7,543,749 7,511,608 7,479,467 7,447,326 7,415,185 7,254,480
Freeway 3,372,218 3,613,678 4,096,597 4,579,517 5,786,816 5,731,012 5,675,208 5,619,404 5,563,601 5,507,797 5,228,778
Expressway 350,939 359,350 376,172 392,995 435,050 435,495 435,939 436,384 436,829 437,274 439,498
Collector 6,421,865 7,018,499 8,211,766 9,405,033 12,388,200 12,417,274 12,446,347 12,475,421 12,504,495 12,533,569 12,678,937
Local 3,433,701 3,627,784 4,015,949 4,404,114 5,374,527 5,359,132 5,343,737 5,328,342 5,312,947 5,297,552 5,220,577
Intrazonal Trips 155,447 168,867 195,706 222,546 289,645 288,815 287,986 287,156 286,326 285,497 281,348
Public Transit 196,700 196,770 196,910 197,050 197,400 197,470 197,540 197,610 197,680 197,750 198,100

VMT Totals 38,022,330 39,969,331 43,863,331 47,757,332 57,492,333 57,313,677 57,135,020 56,956,363 56,777,707 56,599,050 55,705,767

* Estimates for 1997, 2000, 2010, 2020, and 2030 are based on RTC's TRANPLAN runs
Other values have been interpolated. 
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7.2.2  Contingency Measures 
 
Section 187(a)(3) of the 1990 CAAA requires that contingency measures be 
included in the attainment plan.  These measures are required to be 
implemented if a non-attainment area fails to attain the federal standard by the 
designated attainment date.  Additionally, a deviation from the projected VMT of 
more than 3% will also trigger implementation of contingency measures to offset 
excess VMT and associated mobile source CO emissions (U.S. EPA, 1992). 
 
If sufficient emission reductions needed to attain the federal CO air quality 
standard are not achieved as anticipated, or if actual VMT exceed projected VMT 
by 3%, the contingency measures listed in Table 7-2 below will be implemented 
according to the severity of ambient exceedance or VMT increase.  EPA 
guidance does not mandate a specific reduction level that contingency measures 
must achieve.  However, EPA considers measures that offset one year VMT 
growth to be an appropriate guideline.  For the Clark County nonattainment area, 
annualized VMT growth from 2000 to 2005 is 5 percent.    At a minimum, 
contingency measures should provide CO emission reductions to counteract the 
effect of one year’s growth in VMT, or at least to offset the emissions caused by 
the incremental increase in VMT forecasted in Table 7-1 above.  
 

TABLE 7-2 
 

CONTINGENCY MEASURES 
 

 
MEASURE 

 
AGENCY RESPONSIBLE 
FOR IMPLEMENTATION 

 

 
IMPLEMENTATION 

TRIGGER 

 
On Board Diagnostics 
II (OBDII) Testing 

 
Department of Motor  
Vehicles & Public Safety 
 

 
9.5 ppm – 11 ppm exceedance 
3% - 5% VMT increase 

 
Lower I/M Program 
 Cutpoints 
 

 
Department of Motor  
Vehicles & Public Safety 
 

 
11 ppm – 15 ppm exceedance 
5% - 10% VMT increase 

 
On Road Remote 
 Sensing  
 

 
Department of Motor  
Vehicles & Public Safety 
 

 
11 ppm – 15 ppm exceedance 
5% - 10% VMT increase 

 
The contingency measures selected do have the potential to significantly reduce 
CO emissions.  Due to the limitations of existing models to quantify the emission 
reductions from these programs, accurately quantifying the actual reduction is 
problematic.  With respect to On Board Diagnostics II (OBDII) testing, the EPA’s 
MOBILE6 model would be the appropriate tool to use in determining the 
effectiveness of this measure.  Unfortunately, this model is still in the process of 
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development.  Based on EPA’s draft document titled, Determination of CO Basic 
Emission Rates, OBD and I/M Effects for Tier I and Later LDVs and LDTs 
(EPA420-P-99-017), OBDII testing has significant potential to reduce CO 
emissions.  Until the official release of MOBILE6, it is not possible to quantify the 
benefits from this contingency measure.  EPA has indicated that Clark County 
could use the Cold CO model to quantify this benefit.  However, this model uses 
assumptions that are not consistent with the MOBILE5 model used in the SIP. 
 
Lowering the cutpoints associated with the State’s Vehicle Inspection/ 
Maintenance Program will also result in reduced emissions as vehicles will have 
to meet more stringent testing standards.  The MOBILE model is the appropriate 
tool to utilize for estimating the benefits attributed to lowering the cutpoints.  The 
limitations prohibiting the use of this model at this time is the fact that only one 
data set of cutpoints, for a two-speed I/M test, is available.  Based on 
conversations with EPA’s OTAQ Division, it may be possible for additional data 
sets to be developed.  Once new data sets are developed, it will then be possible 
to run the MOBILE model to estimate the effects of lower I/M program cutpoints.  
Clark County is committed to working with EPA, Region IX and OTAQ on this 
issue and will incorporate this analysis in a future SIP revision. 
 
On-road Remote Sensing of high emitting vehicles is another contingency 
measure that has the potential to reduce CO emissions.  EPA has developed 
draft guidance (EPA420-P-98-007) and a utility program that works in conjunction 
with the MOBILE model to estimate the effects of remote sensing.  Although the 
focus of this guidance is predominately on clean screening, it also looks at the 
application of remote sensing to identify high emitting vehicles.  Clark County 
attempted to seek authorization from OTAQ on the use of this draft guidance and 
utility program to estimate the emission reduction benefit.  Because of the draft 
status of the guidance and the inability to obtain authorization to use the draft 
utility program, it is not possible to provide a defensible emission reduction for 
this contingency measure.  It is important to mention that Clark County’s analysis 
using the RSD utility program indicates that a 1.3% reduction in mobile source 
emissions. 
 
As indicated above, it is not possible to quantify the emission reductions and 
effectiveness of the contingency measures at this time.  From a qualitative 
perspective however, these contingency measures will be effective at reducing 
emissions upon their implementation and should provide ample reduction to  
offset emissions associated with a 5 percent growth in VMT.  Related to all the 
contingency measures specified above, Clark County will prepare and submit a 
SIP revision that quantifies the actual benefits of these contingency measures, 
within one year of the release date of MOBILE6 (or its successor), guidance and 
applicable models. This commitment will be contained in the Clark County Board 
of Commissioners resolution adopting this plan. Should the contingency measure 
analysis indicate that the proposed contingency measures do not provide ample 
reductions, the SIP revision will include additional contingency measures.   
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EPA expects that actions needed for full implementation of contingency 
measures occur within 60 days after EPA notifies the area of its failure to attain.  
EPA has also concluded that, to be beneficial, contingency measures must be 
fully implemented within 12 months after EPA’s findings (Technical Support 
Document to Aid States with the Development of Carbon Monoxide SIPs, EPA - 
July 1992).  Legislation and regulations currently exist in NRS 445B and NAC 
445B, respectively, that allow for changes to the cutpoints in the I/M program and 
to allow for on-road remote sensing to be conducted.  The Nevada Department of 
Environmental Protection is proceeding with regulation changes that will require 
OBDII testing be incorporated into the existing I/M program.  It is anticipated that 
the State Environmental Commission will adopt these regulation changes by 
July, 2000.  With the adoption of these regulations, these contingency measures 
will be able to be implemented in a timely manner, without further action. 
Appendix E, Section 8, also contains a discussion on other potential contingency 
measures and the reasons why each was not selected. 
  
7.2.3 Annual VMT Tracking 
 
Annual reports updating VMT forecasts and presenting VMT estimates for the 
previous year are required under Section 187(a)(2).  As previously stated, the 
DCP will work with the RTC to prepare annual VMT tracking reports.  These 
annual reports will contain estimates of actual VMT in the previous year, 
forecasts of VMT in future years, and verification that supplemental (contingency) 
control measures are being implemented if actual VMT estimates for previous 
years exceed earlier forecasts. Annual VMT tracking reports will be submitted to 
the EPA in September of each year beginning in the year 2000 and following 
EPA reporting guidelines.  A resolution adopted on July 13, 1995 by the Regional 
Transportation Commission committing to preparing and submitting an annual 
VMT tracking report is contained in Appendix D, Section 8. 
 
7.3 OTHER CONTROL MEASURES 
 
Future monitoring data will indicate the amount of progress being made towards 
attainment.  Should this data reveal that additional steps are necessary to reach 
attainment by December 31, 2000, steps will be taken to further program 
activities of the insurance measures contained in Table 7-3 below. 
 

TABLE 7-3 
 

OTHER CONTROL MEASURES 
 

MEASURE RESPONSIBLE AGENCY 
 
Voluntary Vehicle Repair Program 

 
Clark County, DMV & PS 

 
Smoking Vehicle Telephone Hotline 

 
DMV & PS 

 



Chapter Eight –Implementation/SIP Commitments 
 
8.1  IMPLEMENTATION 
 
8.2 SIP IMPLEMENTATION, MONITORING AND REPORTING 
  
8.3 MAINTENANCE 
   
8.4 MOBILE SOURCES EMISSIONS BUDGET 
   
8.5 ADDITIONAL COMMITMENTS TO INSURE CONFORMITY 
 
 
 
 



8.1 IMPLEMENTATION 
 
Implementation of the control measures specified in Chapter 6 is necessary for 
the Valley to attain the CO NAAQS.  The responsibility for implementing these 
control measures lies with the following governmental entities: the Clark County 
Health District, Air Pollution Control Division; the Nevada Department of 
Conservation and Natural Resources, Division of Environmental Protection; and 
the Clark County Regional Transportation Commission.  Each of these entities 
has adequate personnel, funding and authority to implement their respective 
measure of the proposed primary control measures.   
 
On April 22, 1999, the Clark County District Board of Health adopted Section 54, 
Cleaner Burning Gasoline, to the Air Pollution Control Regulations.  The Regional 
Transportation Commission, at their June 10, 1999, meeting, adopted Resolution 
No. 177.  The adoption of this resolution establishes TDM program guidelines to 
mitigate traffic congestion and directs the RTC’s TDM Division to implement and 
monitor this program.  Chapter 486A, of the Nevada Revised Statutes mandates 
alternative fuel vehicle acquisition, fuel usage and reporting requirements 
applicable to all governmental vehicles based in nonattainment areas.  The 
Nevada Department of Conservation and Natural Resources, Division of 
Environmental Protection, via this legislation, is the agency responsible for 
administering this program.   
 
Additionally, the Nevada State Environmental Commission adopted a resolution 
on April 9, 1999, committing to adopting appropriate emission reduction 
measures as necessary to insure that ambient air quality standards can be 
achieved and maintained in the Las Vegas Valley. This action by the 
Commission serves to further insure that attainment will occur by December 31, 
2000. Copies of regulations and resolutions mentioned above can be found in 
Appendix D.  
 
Table 8-1 summarizes the implementation status of the primary control measures 
along with information on the agency responsible for implementing the respective 
control measure.   

TABLE 8-1 
 

CONTROL MEASURE IMPLEMENTATION STATUS 
 
 
 
Control Measure 
 

 
Implementation Date 

 
Responsible Agency 

Clean Burning Gasoline 1999 Health District 
Voluntary TCM/TDM Program 1999/Ongoing RTC 
Technician Training/Certification 1988 DMV&PS 
Alternative Fuels Program for 
Government Fleets 

 
1991/Ongoing  

 
NDEP/Govt. Entities 
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8.2 SIP IMPLEMENTATION, MONITORING AND REPORTING 
 
This plan provides direction for attaining the national CO standard.  To insure 
that attainment is reached, the progress associated with implementation of 
controls and the resulting emission reductions must be monitored.  In doing so, 
monitoring will indicate if implementation is on schedule or if implementation 
needs to be accelerated.  This responsibility will be shared by the Clark County 
Health District AQD, the State of Nevada Department of Environmental 
Protection, the Clark County Regional Transportation Commission and the Clark 
County Department of Comprehensive Planning.  Monitoring will also assist in 
determining the effectiveness of control measures.  VMT will be monitored 
through an annual VMT tracking report.  This annual report will serve as the 
vehicle by which monitoring / tracking of controls are reported to the EPA.  
Ambient air quality data will continue to be monitored through the monitoring 
network described in Chapter 2 of this document.  This network will continue to 
be operated in accordance with the federal requirements of 40 CFR Part 58 and 
quarterly reports will continue to be prepared and submitted to the EPA by the 
AQD.  The Las Vegas Valley Air Quality Planning Committee will continue to 
insure intergovernmental coordination, consensus building, and monitoring 
functions.   
  
8.3 MAINTENANCE 
 
The EPA requires that implementation plans also provide for the maintenance of 
the standard after it has been attained.  Since the primary source of CO is the 
on-road mobile sources category, VMT projections for five years past the 
demonstration date have been forecasted (Table 8-2).  These VMT projections 
will be utilized in conjunction with the Mobile-UAM Modeling system as part of 
monitoring the effectiveness of control measures past the year 2000.  It is 
anticipated that additional modeling will be a requirement of maintenance plan 
submittals for areas seeking redesignation.  
 
VMT contingency measures will be triggered after the year 2000 in the event 
actual VMTs exceed forecasts.  The Las Vegas Valley Air Quality Implementation 
Plan will remain in effect following the attainment date until superseded by 
approval of a CO Maintenance Plan.  
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TABLE 8-2 
 

VMT ESTIMATES FOR  MONITORING AND MAINTENANCE 
 
Road Segment 2000 2001 2002 2003 2004 2005

External Connector 765,734 800,857 835,981 871,105 906,229 941,353
Freeway System Ramps 100,916 104,915 108,914 112,913 116,912 120,912
Minor Arterial 7,941,628 8,313,494 8,685,360 9,057,227 9,429,093 9,800,959
Major Arterial 3,809,224 3,923,028 4,036,831 4,150,635 4,264,438 4,378,242
Ramp 296,162 311,904 327,646 343,388 359,130 374,872
Interstate 4,079,915 4,249,168 4,418,422 4,587,675 4,756,929 4,926,182
Freeway 1,679,985 1,849,208 2,018,432 2,187,655 2,356,878 2,526,102
Expressway 293,698 299,422 305,147 310,871 316,595 322,319
Collector 3,389,942 3,693,134 3,996,327 4,299,519 4,602,711 4,905,904
Local 2,394,976 2,498,849 2,602,721 2,706,594 2,810,466 2,914,339
Intrazonal  Trips 110,406 114,910 119,414 123,918 128,422 132,927
Public Transi t 66,900 79,880 92,860 105,840 118,820 131,800

Daily Average Total 24,929,486 26,238,770 27,548,054 28,857,339 30,166,623 31,475,908  
 
 
8.4 MOBILE SOURCES EMISSIONS BUDGET 
 
Under the conformity provisions of the Clean Air Act, Section 176(c)(2)(A) 
requires regional transportation plans and programs to show that “emissions 
expected from implementation of plans and programs are consistent with 
estimates from motor vehicles and necessary emission reductions contained in 
the applicable implementation plan.”   On November 24, 1993 EPA issued 
regulations defining how the provisions of 176(c) will work, including defining 
mobile vehicle emission budgets in applicable SIPs.  EPA conformity rule defines 
motor vehicle emissions budgets as: 
 

“.... the explicit or implicit identification of the motor vehicle-related 
portions of the projected emission inventory used to demonstrate 
reasonable further progress milestones, attainment, or maintenance for a 
particular year specified in the SIP.” 

 
The motor vehicle emissions budget therefore establishes a cap on motor 
vehicle-related emissions which cannot be exceeded by predicted transportation 
system emissions in the future.  The emissions budget applies as a ceiling on 
emissions in the year for which it is defined and for all subsequent years until 
another year for which a different budget is defined or until a SIP revision 
modifies the budget. 
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Without a clearly indicated intent otherwise expressed in the SIP, the SIP’s 
estimate of future transportation network emissions used in the milestone or 
attainment demonstration is the motor vehicle emissions budget.  The SIP may 
also specify emissions budgets for subareas of the region, provided the SIP 
includes a demonstration that the subregional emissions budget, when combined 
with all other portions of the emissions inventory, will result in attainment and/or 
maintenance of the standard. 
 
The emissions analysis for conformity determinations must include emissions 
from the entire transportation network within the nonattainment area.  Likewise, if 
the transportation and air quality modeling domains extend beyond the 
nonattainment area, the budget applies for the portion only within the 
nonattainment area boundary.  In the case of Las Vegas, the nonattainment area 
encompasses both the air quality modeling domain (UAM) and the transportation 
planning domain. 
 
EPA’s conformity rule requires that air quality implementation plans contain an 
emissions budget.  The emissions budget reflects the portion of emissions, by 
source category and year, which can be accommodated in the airshed without 
exceeding the NAAQS.  The emissions budgets also reflect the effects that 
control measures will have in future years.   
 
Table 8-3 below  provides a breakdown of the Las Vegas Valley Nonattainment 
Area’s attainment and future horizon year’s emission budgets. 
 

TABLE 8-3 
 

LAS VEGAS VALLEY PEAK SEASON EMISSION BUDGETS 
by  Source Category 

Source Category 1996 2000 2010 2020
(Tons/Day) (Tons/Day) (Tons/Day) (Tons/Day)

On-road Motor Vehicles* 405.4 310.2 329.5  457.4

Area Sources 8.5 9.9 15.3 19.4

Point Sources   6.5 6.5 6.5  6.5

Non-road Sources excl. County Airports  22.3 20.1 18.2 19.3

County Airports 36.4 40.4 55.6  77.1

Total Budget 479.1 387.2 425.2  579.7

Maximum Predicted CO Concentration (ppm) 11.2 8.1 7.2 8.5

* On-Road Mobile Sources Budgets are adjusted for the Month of December (adjustment factor = 1.021)
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8.5 ADDITIONAL COMMITMENTS TO INSURE CONFORMITY 
 
The ability for Transportation Improvement Programs and Regional 
Transportation Plans to demonstrate conformity with this Air Quality Plan in 
future years is of utmost importance to State and local governmental agencies.  
To insure that a positive conformity determination can be made on the 
aforementioned transportation documents, this section constitutes an 
implementation plan commitment to promulgate regulations as provided for in the 
U.S. Environmental Protection Agency’s Transportation Conformity Rule (40 CFR 
51.452).   
 
Contained in the 1995 Carbon Monoxide Air Quality Implementation Plan, the 
commitment to remote sensing of 90% of all vehicles in the Las Vegas Valley by 
2011 was made by the Nevada Department of Motor Vehicles and Public Safety 
(DMV&PS).  This commitment is carried forward with this plan so that an 
additional 5% emission reduction will take place.    
 
The additional commitment constitutes a control measure that will insure a 
positive conformity determination.  Additionally, the Nevada State Environmental 
Commission adopted a Resolution at their meeting on April 9, 1999, committing 
to “adopting appropriate emission reduction measures as necessary to ensure 
that ambient air quality standards can be achieved and maintained in the Las 
Vegas Valley, and conformity between the Transportation Improvement Program 
and the State Implementation Plan can be demonstrated”.  This commitment by 
the State Environmental Commission will provide additional emission reductions.  
A copy of the resolution and the commitment letter from Nevada DMV&PS is 
located in Appendix D, Section 7. 
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